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Indian Strides in Space Transportation System 1963 - 2010 
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* Cryogenics 


* Heavy Cryogenics 
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Basic studies in 
Propellants, Propulsion, Avionics, 
Structures, Aerodynamics, etc.. 


Launch Complex facilities 
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PSLV at Second Launch pad 


Launch Vehicles of I SRO 


GSLV 
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(Under development) 
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CORE ALONE PSLV WITH PSLV-XL WITH PS2 & STRAP-ONs 
CONFIGURATION VEHICLE, NO EXTENDED HIGH REMOVED 
STRAP-ONs STRAP-ON PERFORMANCE 
(PSOM-XL) PS4 


(659 +5139) + PL40+ $139 + РІ 40+ HPS3 (6512 +5139) + (6S12 +(S139) + $139 + HPS3 + 
HPS3 + PS4 + PS4 PL40+ HPS3 + PS4 PL40+ HPS3 + PS4 PS4 
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SSPO 1600 1100 1750 1900 Е 
(622 Кт) 
GTO 1150 В 1300 1440 š 


(240 x 24000 km) 


PSLV PAYLOAD ACCOMMODATION AL 
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SUPPORT STRUCTURE 
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MAIN SPACECRAFT 
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AUXILIARY S/C, 2 NOS 
(600x700xHEIGHT^^) 


A... ENVELOPE (NOMINAL) P PAYLOAD ENVELOPE (NEGOTIABLE) 


2 MULTI SATELLITE LAUNCH CAPABILITY OF PSLV 7. 
| Composite Dual Launch Adapter (DLA) 
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Mission management 


* For multiple satellite deployment 


DEPLOYMENT OF TEN SATELLITES 


CARTOSAT - 2 
INDIA 686 kg 


IMS -1 
INDIA 83 kg 


DEPLOYMENT OF MULTIPLE SATELLITES 


CARTOSAT - 2B а RESOURCESAT-2 -Y 0990 u. 
693 kg R* CARTOSAT-28 1200 kg 


ARTT 
03200 Ж ч 
#2900 1 
Envp e HS N 
\ P+ PSLV [ \ 
| |P- CARTOSAT-28 


_. № (RESOURCESAT-2) 
je (PSLV) 


/ 


N / 
N A 
See ci 


SECTION BB 


ALSAT-2A 
116 kg 


-Y (PSLV) 
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YOUTHSAT 
90 kg 


XSAT 
108 kg 
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637.3 Кт 55РО 822 Кт 55РО 


GSLV Variants 


GTO CAPABILITY 


Orbit size, Іпсіп 
(km x km, deg) 


| GSLV MKII 170 X 36,000, 20.7 2200 


GSLV MK IIA 170 x36,000, 19.4 2350 
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SSPO 
CAPABILITY 
Orbit size, Inclin. P/L 
GS1: (4L40H+S139)  GS1:(4L40H+S139)  GS1:(4L40H+S139) 
GS2:L37.5H GS2:L37.5H GS2:L40H (km x km, deg) (kg) 


GS3:C12 GS3:C15 GS3:C15 GSLV МКНА | 700 x 700, 98.2 3100 
GS4:PAM 


SPACECRAFT SEPARATION 


19140 km CIRCULAR, PAM FIRING AT FIRST 
i=64.8 DEG. ORBIT APOGEE 


(РАМ+$/С) COMPO 150 X 19140 km, 


SEPARATIO i=51.56 DEG. ORBIT 


Spacecraft mass: ~1400 kg 
Orbit : 19140 km circular 
Period : 11 :15 : 40 hr 
Inclination : 64.8 deg 


LVM3 DEVELOPMENT 


CONFI GURATI ON 


25200--1110--С25 


1110 stage test ~~ 


S200 static test 


C25 TP tests 


PAYLOAD ACCOMMODATION OPTIONS IN LVM3 


SINGLE PAYLOAD MULTIPLE PAYLOADS 


Payload Envelope: 4.5m 
Diameter, 5 m height, 
110 m? volume 


SINGLE 
PAYLOAD MULTIPLE — 


DUAL 
LAUNCH 
ADAPTER 


EQUIPMENT BAY 
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TOTAL SANCTIONED C COST: Rs 3233 Cr 


Total cost F1 to F16: 


Rs 3551 Cr | GSLV Mkll Launch Manifest 
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Operational flights 


9" PSLV 
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LAUNCH COMPLEX 


8% 


CURRENT LEVEL OF INDUSTRY PARTICIPATION 


Interstage structures and tanks 
production 


Motor cases materials and 
fabrication 


Liquid Engine subsystems and 
control components realisation 


Composite systems production 
Production and testing of 
electronic packages 

Production of liquid & solid 
propellants 

Production of raw materials 
Subsystem level integration and 
testing 

Facility build up in ISRO & in 
industries funded by ISRO 


Academia 


ISRO Industry Interface 


Mechanical Electronics 
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RAHMOS 
GODREJ 
MTAR 
HEC 


LINDE 
MECON * DATA PATTERNS 
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More than 150 industries all over India 


Industry participation in Propulsion systems realisation... 


Vikas Engine Қ Ң | _ Components & Modules Umbilical 


Mis Godrej & Mis MTAR - Ps2ics2iL4o; МІЗ Microfine 
Bushings 
Bellows & Metallic 


M/s MTAR Sic Valves | 
(IPCM) | E i 
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M/s Brahmos ` 


Mis ASD HAL - TVCIRCT/PSA/PAM/I Hoses 
PS2IGS2ILAOICUSIL1 S/c Valves T M/s Metallic Bellows 
(IPCS) 
а. 2 PTFE Flexible Hoses 
Aerospace - 140 Mis LTE - DC torque motor М MIL Ind. 
um К | Р54 Engine 
L40 Stage Integration DC motor for motorised 
4 Маша Mis ASACO 
S/C propellant tanks 
Mis ASD HAL aa Transducers 
CUS Enginel C25 M/s BHEL Z= Ta 
Engine MIsIKCP Mis LTE чч 


M/s Brahmos Aerospace 


see", Propellant production - UH25, MMH, LH2, №204 
Mis MIN С Mis ASL, Mis НОСІ. 


LVM3 Development 
s including facility build up. 


MAJOR FACILITIES 


VEHICLE SYSTEMS FACILITIES AT VSSC 
L110 & C25 INTEGRATION & TESTING FACILITIES AT LMF / LPSC 
STRUCTURAL TEST FACILITIES AT VSSC & SDSC 


MANUFACTURING FACILITES AT WORK CENTRES Rs. 1300 Cr for 
facility build up 
SOLID PROPELLANT PLANT AT SDSC 
LAUNCH COMPLEX FACILITIES 
PROGRAMME ELEMENTS DISTRIBUTION 


1300.0 


m Programme elements 
m Project elements 
© Vehicle Unit cost X 2 


m Special Provisions 


Production throughput required from industry ob 


e GS1 motor cases 
e L40 stages 

e Propellant tanks 
e Vikas Engines 

e CUS engines 


Precision 
components 


Avionic sub 
assemblies 


Integration & testing 
Light alloy structures 


PS1 motor cases 

PSO motor cases 
Light alloy structures 
Propellant tanks 
Vikas Engines 


Precision 
components 


е Avionic sub 
assemblies 


e Integration & testing 


1 or 2 LVM3 


e Composite hardware 


Batch Production in industrial environment considering 
economy of scale 

Integration of Stages and Assemblies by Industry 
Indigenization of materials 

Indigenous facilities for Material processing 

Facility build up for new projects on turn key basis 


| A 
Conclusion 


Launch Capability Development 


= PSLV payload capability, Mission flexibility, GSLV launch capability 
= LVMS to provide 4 ton to GTO capability by 2012. 


aunch Service Oportunities 


m MinilMico satellite launch capability in PSLV. Various spacecraft 
dispensing schemes developed and qualified. 


m Limited dedicated launch feasibility exists іп PSLV & GSLV for 
various types of missions 


Industry Participation 


= 60 96 of 11th plan outlay was planned through Indian industries. Policy 
to have Industry as a risk sharing partner in the future endeavors of 
ISRO. 


m Increased throughput from industries to cater to the higher launch 
frequency planned. 
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